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DETAILED ACTION 

■ •„« of Previous Communication 
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da ,e of its mailing and extensions of time may 

„h of six months from the mailing date. 
Pi' CFR 1 -136(a) up to a penod of six mon 

«-i Priority 

ApP ,icant, Cairns in fhe Decision of —hip - in the,, £ - - 

^.cation filed 22 March 2004 fo ^Z^, and t0 the 2 e March 2 003 
. ffling date of .he Danish patent application " acknowledged. 
ffling da,e o, the US provisional application No. 60,4 ■ - 

„ ffon , on 27 octoher .004 is 

Appiicant's information Disclosure Statement [I 

hereby acknowledged. 

Pre " Amen<,m ■ n 22 March 2004 has 

. mc ,ndment filed with the application on 22 March 20 
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sub) ec, to the following requirement for restriction. 

Restriction 



Restriction to one of me following inventions *^^^^'™d*fl 
1 • =e of the suhtilase ,,0 as a 



I 4, 
1 *. » 

, JO- » 



1 IS"* 1 

r 
* 



1 tf. 



M » 
-««• 

(* 

Ok 



it* * 



> 

k- 



*■ 

I 



Page 3 

AppUcalion/Conlro. Number. 10/807.096 

Art Unit 1656 nucleic acid sequence to 

5, class 435, subclass 471 . d SUDt «ases having at 

,nvenV,ons of Groups 1 and 2 are re! ^ ^ ^ ^ (1) ^ the 

Th e tnventions are distinc, i, eifher ho ^ ^ ^ „ (2) 

proc ess as olaimed oao be used , m*e ^ ^ 

M me produot.es claimed oan be mad - ^ ^ mode „ng methods of 

(MPEP § 806.05(0). >" ^ instant case P ^ recombinant 
Group , require mod,—, ot a P*^" , varjant products of Group 2 
session o, a variant product but tne d,vers ^ synthe ,s. 

can b e made by a materia,* different process, uo ^ 

Because these inventions ^ i, restriotion is no, re^ed 

and tne re would be a serious burden on the ^ ^ ^ jn v , ew of the ,r 

Tecause the inventions have acquire^ as jndicate d is proper. 

di «erent classification, restnotton for exam. ^ distjnct 

A claims 40-44 of Group 1 are geneno 

species of ™ ,hodS ; iaentlfying (a n) amino add seque^e 

--oe modi f ,oa,ion ( s, 

b) at least six methods ^of a J^170 subtilase, 

ac , d sequence ^dificaUori (s> 
d "st three n-"*"- - SS^S^ or a« - three ,on 
altering the <P~*°T^o suSfflase, . . ccn „ ence 

n^W«tion(s) al^na tf»e po s V ubtilase) and 
three ion binding sites ot d o 
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0 a, leas, tt.ee n^ods of «ne cr — - 

. 2 rZSMrr, - - - - — — — 

Tp170 subtilase, acid seqU ence mod.ficat.oniS) 

8 ? S&fc^ 3 ^d s^modittcatton.s, 

BBHSSBfcr 

subtilase. hundred and fifty spec.es of 

Claims 56-59 of Group 2 are generv to a, east ^ hun(Jred 

m0 dlf,ed JP170 subtilase as ^diftcation In Calms 57, 58 and 59.. 

xhe species are Indeoenden or a ^ ^ ^ ^ 

identification of the claims of Group of modjfled product 

another species of method of , confingen t upon modification 

of. « another an.no aad Po— ^ , required onder 35 

requ irement in reciting 'preferably , nd P „ 
U.S.C. § 121 to elect a single disclosed speces. 
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id en.if,ca.ion of the spec.es mat subse quently added. An argument 
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unless accompanied by an e,ect,on . ^ be entitled to consideration of 



809.02(a). 

E/ecf/on 



ah kx/ an amino acid substitution ai o h 
JP17 0-,iKe subfilase mo , ed by an am^ ^ ^ ^ by ^ 

>° ^ in SBQ to NO:1 here n. A« ^ ^ ^ ^ 

, n replying to .bis Office ac„om C,,m ^ ^ ^ _ ^ 

con sidera,ion by .be e^ner. 370 ^ ^ ^ ^ spec , s of 

where claim 58 excludes the elected p ^ ^ ^ ^ found tQ 

^ifcafion a, a position corresponding * 8» ^ 

-"^^'J^L, of Cairns to a non-elecfed 
Applicant is reminded .ha. upon ^^V,, with 3 7 CFR §1 -48(b) if one 
jnv en«on, .he inven.orship must be amend d n oomp q{ ^ ^ Qne d m 

or more o, .be currently named » mus . be accompanied by 

remaining in me applicafiom Any and by the m quired under 37 CFR 

a diligen.ly-f.led petition under 37 CFR §. 



§1 17(h> ' objection to the Specification 
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ri sdosures .hat are enconpassed by .he 
■n* application contains sequence dlSC '° S et forth in 37 CFR 1.821(a)(1) 

rations tot no.eot.ae and,or ^ the requirements - 37 CP* 

and (a)(2). However, this application ,a s P » < ^ 4 contain 

1 .321 through 1 .325 tor the ^Z ^ J^ » a sequence —ton 
amino/nucleic acid sequences, which ^ ^ ^ ^ speciflcaBon , 

nu mbe, Also, Tables ot atomic and thereto, are required to 



hat is set forth in the Seq u enoeus y sequence by use oyne ^ 
hfs section, reference > must be made,, ^ «^££$E%\x claims of 

^SSS^ a^moedded in the text of the 

the patent application. sub tilase in the specification, 

or t0 the amino acid sequence of anothe P ^ ^ ^ . ( ^ fee 

15 , 18 . 20 (with respect to positions enumerated), . ^ ^ 

accompanied by the sequence Identifier, e.g., SEQ • 

in response to this communication. 

• Claim Objections 

- <~™=iities- The transition 
. h^nse of the following informalities. 
c , aim 57 „ obj ec,ed tc . because ^o ^ ^ ^ ^ and 

between the claim's preamble and ^ for modiflcation . 

clauses (b) and (c) are in par. redundant in naming 
Appropriate correction is required. 

Claim Rejections - 35USC§ " SC§112 . 

enable any person skilled in tne a 
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^■ren'^oa^ ou« his — ^ ^ f , f paragraph, as 

The spedficetion farts tc exemp V ^ an amino a c,d 

lyp e subti-ases- o, daims 56, 57. and 59 ^ ^ subfflase 

subs «u,ion a, a position raoi.ed ,n .ha da ms J ^ 

i„ - IP170 tvpe" subtilase. Claims =° 
unrelated to any particular JP170 typ ^ embraoin g 

■ vari ,n, con,pr,s,n 8 at least ona mod« ^ ,„ me 
modifications at any number of amino ac, P~ y ^ ^ ^ 

d aims .eca.se the — * ^ ~ ^ amino a c,d sepuence or me 
acid sepuence se, forth in SEQ D N • • (herefore ^ at othe r, 

JP17 ° SUbMaSe - ~£ 2 1 positions recited in fhese claims because they 
non-spedfied, positions, beyond the 161 P ^ sequence of 

repuire no definite degree o, The spe dfica t ion fails to 

SEQ ID NO.1 and that of a -variant . ^ ^ ^ djflerences 

ascribe either where the furtber, unrected. pos*o ^ ^ ^ ^ 

rtgM be , an d does not otherwise disclose or suggesU- n ^ ^ ^ ^ 

ha ve carried ou. one's invention before fi n IP ^ of 

aWe to describe - — ^ Pa te R ^ ^ ^ ^ 
me first paragraph of 35 U.S.C. S lde ntifying characteristics 

160 5 (F ed. Or. 1-,. Tbe spedficafion ^ amino acid positions 
„ -variant- subfilases that diverse a, unspec^ ^ ^ ^ ^ characteristics 

:::r::::i:: n ^ — - — — 
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among the myriad members of the genus of claims 56-59 ana a variant wherein the 
amino acid sequence of SEQ ID NO:1 is nx>di„ed at one or more of the pos,t,ons 

specifically recited in claims 56-59. 

Claims 56, 57, and 59 are rejected under 35 |^ S 1 « « pj^. because 
the specification, while being enabling for the Reparation or a identical 
wherein the variant subtilase has an amino ac d ^ e nce tnat ,s ax noe 
to the amino acid sequence set forth n SEQ NO^iaue xo does nQt 

modification at one or more of the J 5 posi °" s ^ c u l J° of a variant sub f,lase having 
reasonably provide enablement for ^the B^^'^^rriJib acid sequence set forth in 
23 or more amino acid seque nee modifica in me arrano m grt tQ whjch |t 

P^ai^^ and USe the inVenti ° n 

commensurate in scope with these claims. 

Claims 56, 57, and 59 contemplate, as noted at page 3 above, numerous, arbitrary, 
amino acid substitutions, additions, or deletions in generic proteins that differ to an 
unspecified extent from the primary structure represented in the sequence of SEQ ID 
NO-1 the disclosed amino acid sequence of the mature JP170 subtilase. Specific 
substituent amino acids are indicated for only 14 of the 151 amino acid positions within 
SEQ ID NO:1 recited in claims 57-59 and the elected claims do not require that the 
unspecified substituents, or additions or deletions of amino acids, at any of the other 
139 positions have a particular result on even the disclosed JP170 subtilase of SEQ ID 
MO:1 after modification. At most, the elected claims require only that the resulting 
modified, molecule MncUon as a subtilase, i.e., has serine protease activity, but mere 
sequence perturbation cannot enable the design and preparaUon of divergent subtilases 
and provide the public with subtilases that retain proteolytic activity. This rejection is 
stated under the first paragraph of the statute because the specification cannot support 
introduction of an unspecified number of amino acid modifications in the amino acd 
sequence of SEQ ID NO:1, even if the greatest number is limited to the 151 positions 
recited in the claims, where amino acid insertions, deletions, or substitutions, in any 
combination or any pattern, provide a functioning protease. Indeed, the specification 
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, ahle substituents for 139 of the positions 
cannot identify amino adds ma. might be suite ^ ^ ^ varian , 

recited in the .aims that support r. - ^ ^ „ . d , dosure be 

« is well settled .ha, 35 U.8.C. 8 . ^ ^ ^ ^ as daime d 

suff ,dently enabling to allow one of s« ^ ^ ^ (q ^ . 

Wttrtout undue experimentation and that unp ^ ^ ^ § m 

Calmed invention is a sign,icant ^J^^ . USPQ2d ,400. t404 feed. 

« * fW n ° n CrIIvan. .o analysts o, enablement, «*« " 

Cir . 1988) (discussing eight factors ^ ^ 

acid sequence of the «g«^ me extent permitted I n dam • sequence 

fa SfflS ff^&SS^ , reSd her^e state of the art and 

c) in view of the prior art such alteration, and 

level of skill in the art do no supp members of ^the .^Represented 

d) unpredictability exists ,n , 344 jm"*^ . few 

a y mino acid portions identified ..^.^ compr , s , n g at least 

Thu5 the scope of subject matters specif , cation , , combined 

one Edification in • ^■^^L. — » - - 69 - " 
w„ h teachings available ,n the pr,or art ^ ^ ^ ^ 

x ^^ifirations at a arge numoer u. 
construed to perm.t mod.f.cat.ons ^ ^ ^ § q % ^ 

ess. ^ 

A,W - , t et « there is no foxed pent, or coordinate, 
Claims 5 e and 57 are by me phrase -modification in an 

provided for measuring the subject matter 
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amino acid residue in a position located at a distance of 10A (6 A) or less to". The 
specification does not define such residues, or the site for measuring the atoms that 
constitute the residues, in the sphere(s) alternatively indicated in the claims, thus the 
public and artisan seeking to ascertain the metes and bounds of the claimed subject 
matter cannot know the number of residues embraced by the claims. Claim 57 is 
included in this rejection because it depends from claim 56 and recites "in at least one", 
thereby permitting other, unspecified, residues that might be encompassed, but not 
identified by, claim 56. 

Claims 56, 57 and 59 are indefinite where the terms "preferably", which occurs once 
in each of claims 56, 57 and 59, render these claims indefinite because it is unclear 
whether the limitation(s) following these phrases are part of the claimed invention. See 
MPEP § 2173.05(d). In this national forum, the proper form for presenting multiple, 
related, subject matters in patent claims is to provide claims of different scope where 
(an) initial claim(s) describe(s) only the subject matter having the broadest scope now 
present in each of the rejected claims and is followed by one or more dependent 
claim(s) that refer(s) back to the initial claim and that describe(s) subject matter(s) of 
progressively lesser scope that now follow the terms "preferably" and "optionally" in 
claims 56-58, wherein the terms "preferably" and "optionally" are no longer present. It is 
noted that in the case of claim 57, it may be desirable to provide a separate claim that 
recites a subset of the currently-recited positions that are within a distance of 6A or less 
of an ion-binding site. Providing such a set of amended and/or new claims will 
overcome this aspect of the rejection. 

Claim 57 is further indefinite because it fails to state definite and distinct subject 
matter where several positions for modification recited in clause (b) of the claim are also 
recited in clause (c) of the claim and the claim does not make it clear whether 
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modifications are to be in at least one position in the entire molecule, in which case 
dividing the several positions into separate ion-binding site regions is misleading, or are 
to be made in at least one position in at least one ion-binding site, in which case the 
conjunction "and" must follow "393," in line 6 of the claim, or in at least one position in 
each binding site, in which case "and" must follow "393," in line 6 of the claim and the 
phrase "in at least one of the positions" must be removed from the preamble of the 
claim in and inserted before recitations of, e.g., "of the ion-binding site 1" in clause (a) of 
the claim and similarly inserted in clauses (b) and (c) of the claim. This problem is 
compounded by the failure to relate the numbers of the positions to any particular amino 
acid sequence thus the artisan and the public seeking to ascertain the metes and 
bounds of the intended subject matter cannot distinguish between, e.g., a 183 rd amino 
acid numbered from the amino terminus of a precursor, or preprosubtilase, a 183 rd 
amino acid numbered from the amino terminus of a prosubtilase, and a 183 rd amino 
acid numbered from the amino terminus of a mature subtilase. Too many issues of 
indefinite description arise to propose corrective, amendatory, language for claim 57. 

Claim 59 is indefinite because it fails to state definite and distinct subject matter 
where it recites, "comprising at least modification in a position selected from the group 
comprising positions" (emphases supplied), thus leaving the scope of the claim open 
to modifications at positions beyond the "group comprising" that are unrecited, thus 
unknown. The artisan and the public seeking to ascertain the metes and bounds of the 
intended subject matter cannot distinguish between the further positions intended for 
modification and the further positions not intended for modification. Amending the claim 
to recite a proper Markush group, e.g., comprising at least modification in a position 
selected from the group of positions consisting of positions" (emphases supplied), 
will overcome this aspect of the rejection. 
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Claims 57 and 59 are indefinite because they fail to state (a) sequence identifiers) 
for the amino acid sequence(s) of a subUlase(s) that will permit the recognition of any 
intended position. While the particular amino acid sequence of the reference, pnor art, 
JP170 subtilase set forth in SEQ ID NO:1. is discfosed in the specification, claims 57 
and 59 cannot identify the context in which the designated positions occur in order that 
an additional amino acid, or lack thereof, occurring elsewhere in a particular protease 
amino acid sequence create no ambiguity in interpreting the claims. This reaction may 
be overcome by amending clain* 57 and 59 to insert a further clause that states a 
disclosed sequence identifier, e.g.. SEQ ID NO:1, "wherein said positions correspond to 

the amino acid positions of SEQ ID NO:1". 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. S 103(a) which forms the basis for all 
obviousness rejections set forth in this Office .a"' 0 "- , identlca n y disclosed or 

(a) A patent may not be obtained ^^^SW. the subject 

negatived by the manner in which the invent.on was made. 

Claim 59 is rejected under 35 U.S.C §^ 103(a) as ^""jf^^XSM 
al, US 5,891,701, in view of Zukowski et al., US b,oy/vuo, 

herewith. 

Sloma et al. teach the amino acid sequence of the mature Sac** JP170 subtilase, 
which is the amino acid sequence set forth in SEQ ID NO:1 herein. See SEQ ID NO:42 
of Sloma et al. Although Sloma et al. teach that conservative amino acid substitutions 
may be made in the amino add sequence of the JP170 subtilase, they do not teach any 
particular positions or regions within the amino acid sequence of the JP170 subtilase for 
the substitution of amino adds. See columns 2 and 3. Although Sloma et al. propose 
that the JP170 subtilase be crystallized and its three-dimensional structure determined, 
they do not teach its three-dimensional structure and do not teach the locations of any 
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ion binding sites of the JP170 subtilase. See column 5. Sloma et al. teach, however, 
that amino acid substitutions should be made in the JP170 subtilase for a set of reasons 
amino acid substitutions have been made in the art in other subtilases, e.g., modifying 
the thermostability, oxidative stability, specific activity, and pH optimum of the native 
subtilase. See col. 5 at lines 8-14. 

Thus the teachings of Zukowski et al. are combined with the teaching of Sloma et 
al. where Zukowski et al. go further than teaching certain positions within a calcium ion 
binding site that may be modified to reinforce calcium binding to produce increased 
thermal stability of a Bacillus subtilis subtilase at columns 7 and 8, to further teach that 
other amino acid substitutions at positions beyond those that contribute to an ion 
binding site will also increase stability of the modified subtilase by comparison with the 
unmodified subtilase. Zukowski et al. specifically teach that any subtilase can be 
modified to improve its stability by replacing either an asparagine or a glycine within an 
asparagine-glycine pair with any of isoleucine, serine, valine, cysteine, glutamine, or 
threonine. See the text beginning at line 37 of column 6 through line 22 of column 7 
and claims 1, 2, and 10-16. Zukowski et al. also teach that replacing a methionine in a 
subtilase amino acid sequence, whether within or outside the active site region, with an 
alanine or leucine will provide an improved oxidative stability in the modified subtilase. 
See the text at lines 23-47 of column 7 and claims 1,2,6,7 and 1 6. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
teachings of Zukowski et al. to the teachings of Sloma et al. of the JP170 subtilase 
amino acid sequence to make a variant of claim 59 by replacing the glycine at positions 
67 and/or 376 of the JP170 subtilase, or the asparagine at positions 134 and/or 375 of 
the JP170 subtilase, because Zukowski et al. teach that abolishing the occurrence of an 
asparagine-glycine pair any subtilase by making such amino acid modifications will 
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ctahilitv t would also nave 

provid e a subcase vaHan, - _ ^ t0 apply - teachings c, 

ordin a. sKill in -be an at me t,me * -e ^ jpl7Q subtilase amin o 

«K I e, a,, to me teachings 0. 8,0- ■ ^ ^ _ of the 

add sequence to .aKe a vanan o, * ^ ^ ^ 

memionines at positions 42. 97. e , mey occur ,„ a subtilase «l 

- -* that : t . - - — — 

provld e a subtilase variant w,.n ««- such subsmu «ons because 

hav e ba d a reasonable expectat,^ 0 s^e ^ fce ^ 

— " — o -ve tbe purposes taugb, in tbe p d or a, 
according to teachings of the prior art 

Conclusion Patent 

formation .~«|SSttSS ^SS^ 
appt^ 

*• aectron,c Bus 

Any inquiry concerning th.s common w "*f e e xam ner can normally be 

*5%«rf or proceeding sbou.rt be Crecte 
number is 571. 272.1 buu. 
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